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Abstract
We present a case of pulmonary metastasis from pancreatic cancer with biphasic radiological patterns: demarcated nodules, irregularly
shaped opacities showing the so-called ‘air-space pattern’, and both typical and atypical radiological findings. The histology of the
demarcated nodules was poorly differentiated adenocarcinoma identical to the pancreatic tumor, while that of the irregularly shaped opacities
was well-differentiated adenocarcinoma showing a lepidic growth pattern. Pulmonary metastasis from pancreatic cancer may contain
components of various differentiations showing different radiological findings.
q 2004 Elsevier Ltd. All rights reserved.
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Pulmonary metastasis usually follows one of two
radiological patterns: one or multiple demarcated nodu-
les/masses, or carcinomatous lymphangitis [1]. However,
it is known that some pulmonary metastases of
adenocarcinoma of the gastrointestinal tract, and in
particular that of the pancreas, grow by replacing
alveolar epithelial cells, in a fashion mimicking bronch-
ioloalveolar carcinoma (BAC). A radiological feature of
this type of tumor growth is the so-called ‘air-space
pattern’, which is classified as one of the atypical
radiological features of pulmonary metastases [1,2]. We
present a case of pulmonary metastasis from pancreatic
cancer with biphasic radiological patterns showing both
typical nodular and atypical air-space pattern radiological
findings.1572-3496/$ - see front matter q 2004 Elsevier Ltd. All rights reserved.
doi:10.1016/j.compmedimag.2004.09.001
* Corresponding author. Tel.: C81 92 642 5695; fax: C81 92 642 5708.
E-mail address: oka-pu@radiol.med.kyushu-u.ac.jp (T. Okafuji).2. Case report
Our patient was a 55-year-old woman who had been
on steroid therapy for usual interstitial pneumonia (UIP)
associated with progressive systemic sclerosis and
primary sclerosing cholangitis. High resolution computed
tomography (HRCT), performed in April of 1998 for
evaluation of the UIP, showed a demarcated nodule of
1 cm in diameter in the left upper lobe of the lung and
multiple irregularly shaped opacities of similar size
primarily in the subpleural area of both lungs
(Fig. 1A). These pulmonary lesions were suspected
pulmonary metastases from adenocarcinoma of the
gastrointestinal tract because of the patient’s serum CA-
19-9 level (13,167 U/ml) and due to the absence of a
dominant lesion that could be considered a primary
bronchogenic carcinoma in either lung. In a close
examination to identify a primary tumor, the patientCMIG Extra: Cases 28 (2004) 68–71www.elsevier.com/locate/compmedimag
Fig. 2. (A) Photomicrograph of an autopsy specimen of the left upper lobe
of the lung corresponding to a demarcated nodule. Tumor cells infiltrate
dense fibrous stroma with immature glandular formation. The histological
finding was identical to that in the primary tumor of the pancreas. (B)
Photomicrograph of an autopsy specimen of the left upper lobe
corresponding to the irregularly shaped opacity. Columnar tumor cells
are arranged without destroying the alveolar wall and the inside of the
glands and alveolar spaces are filled with abundant mucin produced by the
tumor cells. The histological feature is the lepidic growth pattern of
pulmonary metastasis mimicking mucinous BAC.
Fig. 1. (A) HRCT of the left upper lobe of the lung performed in April of
1998 and showing multiple irregularly shaped opacities of similar size
primarily in the subpleural area (black arrows), as well as a demarcated
nodule (curved open arrow). (B) HRCT of the same slice as (A) performed
in October of 1998. The irregularly shaped opacities have increased in both
size and number (black arrows). The demarcated nodule has also increased
in size (curved open arrow) and an additional demarcated nodule has
appeared (white arrow). Partial thickening of the interlobular septa is also
seen (arrow heads).
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chemotherapy or nor any other specific treatment was
given for the pancreatic cancer, because of her poor
performance status secondary to concurrent pancreatitis
and UIP. On follow-up HRCT performed 6 months later,
both the irregularly shaped opacities and the demarcated
nodules had increased in size and number. In addition,
thickening of the interlobular septa was newly seen in
both lungs (Fig. 1B). A radiological diagnosis of
carcinomatous lymphangitis or pulmonary edema was
made; the patient died 1 month later from respiratory
failure and an autopsy was performed.
Upon autopsy, poorly differentiated tubular adenocar-
cinoma of the pancreas head to body was confirmed. In
the lung, many whitish nodules were seen: the histologi-
cal diagnosis of the lesions corresponding to the
demarcated nodules on CT was poorly differentiated
tubular adenocarcinoma (Fig. 2A), and that of the lesions
corresponding to the irregularly shaped opacities on CT
was well-differentiated papillary adenocarcinoma
(Fig. 2B). Our patient showed pulmonary lesions in
which columnar tumor cells were arranged without
destroying the alveolar wall and presenting with a
lepidic growth pattern. Moreover, the inside of the
glands and alveolar spaces were filled with abundant
mucin produced by the tumor cells. These histological
findings mimic those of mucinous BAC; however, the
thickening of the alveolar interstitum seen adjacent to the
tumor in BAC was not observed in our patient. Both
pulmonary lesions were diagnosed as pulmonary metas-
tases from pancreatic cancer by their histopathologicalfeatures and by their clinical course of marked
progression in a short period of time. Histopathological
examination showed no evidence of carcinomatous
lymphangitis in either lung.3. Discussion
It is known that some pulmonary metastases of adeno-
carcinoma of the gastrointestinal tract, and in particular that
of the pancreas, present with a lepidic growth pattern [2]. The
histopathological features of this growth pattern are that
column-shaped neoplastic cells arrange along the alveolar
wall without destruction, and that the inside of the glands and
alveolar spaces are filled with abundant mucin produced by
the tumor cells. These histological features are quite similar
to those of mucinous BAC and histological differentiation
between BAC and pulmonary metastasis with a lepidic
growth pattern is extremely difficult. Therefore, diagnosis of
BAC cannot be made with confidence if an extrapulmonary
adenocarcinoma has not been ruled out [3]. Rosenblatt et al.
T. Okafuji et al. / CMIG Extra: Cases 28 (2004) 68–7170reported in his autopsy study that a percentage of pulmonary
metastasis of lepidic growth pattern revealed in 66% of small
intestinal cancer, 27% of pancreatic cancer, and 15% of
colonic cancer [4].
Typical radiological findings of pulmonary metastases
include variable-sized demarcated nodules and diffuse
thickening of the interstitum (carcinomatous lymphangitis).
However, pulmonary metastases may also show atypical
radiological findings. Seo et al. classify the atypical
radiological findings of pulmonary metastases into seven
patterns, with the lepidic growth pattern equivalent to air-
space pattern in their classification [1]. Gaeta et al. further
classify radiological findings of pulmonary metastases of
the air-space pattern into the following four patterns: (a) air-
space nodules, (b) parenchymal consolidation, (c) focal or
extensive ground glass opacity, and (d) nodules with a halo
sign [2]. These features are all indistinguishable from the
radiological features of BAC [5].
The multiple irregularly shaped subpleural lesions seen in
our case were considered to correspond to type (c) above,
and a final diagnosis of pulmonary metastases from
pancreatic cancer was made, rather than a diagnosis of
BAC, based on the rapid clinical course of progression and
the absence of a dominant lesion as a primary site of BAC.
BAC grows very slowly with a doubling times of over 18
months, occasionally accompanied by small foci of uniform
metastasis around the primary lesion [6]. The irregularly
shaped lesions in our case were all small, were uniform in
size, included no dominant lesion, and progressed very
rapidly. On the other hand, the thickening of the interlobular
septa seen in our patient was radiologically considered to be
carcinomatous lymphangitis or pulmonary edema. On
histopathological examination, there was no evidence of
carcinomatous lymphangitis in either lung, and the thicken-
ing of the interlobular septa on CT thus determined to be a
complication of pulmonary edema.
It is well known that there is a wide spectrum of
differentiation in pancreatic cancer. With adequate sampling
of tumor tissue, many invasive ductal adenocarcinomas of
the pancreas show well-differentiated patterns accompany-
ing poorly differentiated components [7]. Moreover, in a
histological study of a surgically resected specimen,
Regitnig et al. reported that a metastatic tumor from
pancreatic cancer might also contain two different types of
tumor cells [8]. In our case, a histological feature of the
pulmonary lesions corresponding to demarcated nodules
was poorly differentiated tubular adenocarcinoma identical
to that of the primary tumor of the pancreas. On the other
hand, the pulmonary lesions indicated by irregularly shaped
opacities showed the histological features of well-differ-
entiated papillary adenocarcinoma, compatible with pul-
monary metastasis with a lepidic growth pattern. These
histological findings are identical to those of mucinous
BAC, however, BAC was rejected as a diagnosis because of
the absence of thickening of the alveolar interstitum
adjacent to the tumor, which is typically seen in BAC [3].In the case of our patient therefore, both types of pulmonary
lesions were determined to be pulmonary metastases from
pancreatic cancer with different and co-existing grades of
histology.
In conclusion, some pulmonary metastases from pan-
creatic cancer may present a lepidic growth pattern and
tumors with this growth pattern show both radiological and
histopathological features similar to those found in BAC.
When pulmonary lesions of the air-space pattern are
encountered, pulmonary metastases should be included in
the differential diagnosis, particularly in patients with a
known gastrointestinal tract malignancy. Additionally,
metastatic tumors from pancreatic cancer may contain
components of various differentiations which may show
different radiological findings.References
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